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A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) OR THIRTY (30) DAYS, 
WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed 
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Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1 .704(b). 
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closed in accordance with the practice under Ex parte Quayle, 1935 CD. 11, 453 O.G. 213. 
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DETAILED ACTION 

1 . Applicant's request for continued examination filed 5/9/08 has been entered. 

Claim Rejections - 35 USC § 103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

Claims 1-12, 14 and 15 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Rhodes (6,611,037 Bl) in view of Shibib (6,228,750 Bl). 

2. Regarding claim 1, Rhodes discloses a method o£ fabricating a photodiode, 
comprising the steps of: providing a substrate (Figure 6, reference 316); forming a well region of 
a first conductive type in the substrate (Figure 6, reference 311); forming an isolation structure in 
the substrate to define a photosensitive area on the substrate (Figure 6, reference 350), and 
forming a plurality of trenches in the well region of the substrate within the photosensitive area 
(Figure 6, reference 324). However, Rhodes does not disclose depositing a doped layer of a. 
second conductive type over of the first conductive type in the substrate, wherein the doped layer 
covers the interior wails of the trenches and the surface of the well region of the first conductive 
type in the substrate within the photosensitive area. 

Shibib discloses depositing a doped layer of a. second conductive type over of the first 
conductive type in the substrate, wherein the doped layer covers the interior wails of the trenches 
and the surface of the well region of the first conductive type in the substrate within the 
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photosensitive area, and the doped layer and the well region thereunder together form the 
photodiode (Figure 1C, reference 107; column 3, line 26). 

It would have been obvious, at the time the invention was made, for one having ordinary 
skill in the art, to modify Rhodes with the teachings of Shibib for the purpose of doping a 
semiconductor surface to form a photodiode. 

3. Regarding claims 2 and 12, Shibib discloses wherein after the step of forming the 
doped layer over the substrate, further comprises performing an annealing operation (Figure ID, 
column 3, line 43). 

4. Regarding claim 3, Shibib discloses wherein the annealing operation drives the 
dopants within the doped layer of the second conductive type into the substrate and make 
junction of the first conductive type and the second conductive type shift into the substrate 
(Figure ID, column 3, line 43). 

5. Regarding claim 4, Shibib discloses wherein the first conductive type is P-type 
and the second conductive type is N- type (Figure 1 E). 

6. Regarding claim 5, Rhodes discloses wherein the first conductive type is N-type 
and the second conductive type is P-type (Figure 14, references 315 and 340). 

7. Regarding claim 6, Rhodes discloses wherein the step of forming the doped layer 
comprises performing a chemical vapor deposition process (column 12, lines 65-67 thru column 
13, lines 1-9). 

8. Regarding claim 7, Rhodes discloses wherein a material constituting the doped 
layer is selected from the group consisting of doped polysilicon and doped epitaxial silicon 
(Figure 14, reference 340; doped polysilicon). 
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9. Regarding claims 8 and 15, Rhodes discloses wherein the doped layer completely 
fills the trenches (Figure 14, reference 340). 

10. Regarding claim 9, Rhodes discloses forming a buffer layer over the substrate 
covering the interior walls of the trenches as well as the surface of the substrate within the 
photosensitive area after forming the trenches in the substrate within the photosensitive area 
(Figure 11, reference 328). 

1 1 . Regarding claim 10, Rhodes discloses wherein the step of forming the buffer 
layer comprises performing a chemical vapor deposition process (column 10, lines 49-65). 

12. Regarding claim 11, Rhodes discloses wherein a material constituting the buffer 
layer is selected from the group consisting of polysilicon and epitaxial silicon (column 10, lines 
48-65). 

13. Regarding claim 14, Shibib discloses wherein the annealing operation drives the 
dopants within the doped layer into the well region of the substrate so that a junction of the 
second conductive type and the first conductive type is formed within the well region of the 
substrate (Figure ID, column 3, line 43). 

Allowable Subject Matter 

14. Claim 13 is objected to as being dependent upon a rejected base claim, but would 
be allowable if rewritten in independent form including all of the limitations of the base claim 
and any intervening claims. 

15. Claims 16-20 are allowed over the prior art of record. 
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Reasons for Allowance 

16. The following is an examiner's statement of reasons for allowance: The prior art 
does not disclose nor fairly suggest a method for fabricating a photodiode as described in claim 
13 wherein after forming the doped laver over the substrate, an annealing operation is performed 
to drive the dopants within the doped layer into the buffer layer so that a junction of the second 
conductive type and the first conductive type is formed within the buffer layer an in the context 
of its related claims nor a method of fabricating a photodiode as described in independent claim 
16, including forming a buffer layer of a semiconductor material over the well region, forming a 
doped layer of a second conductive type directly over the buffer layer, and performing an 
annealing operation. 

Any comments considered necessary by applicant must be submitted no later than the 
payment of the issue fee and, to avoid processing delays, should preferably accompany the issue 
fee. Such submissions should be clearly labeled "Comments on Statement of Reasons for 
Allowance." 

Response to Arguments 

17. Applicant's arguments filed 5/9/08 have been fully considered but they are not 
persuasive. Rhodes along with Shibib still read on applicant's instant application in its entirety. 
Applicant's amendment to claim 1 does not overcome the previous rejection. Shibib discloses 
depositing a doped layer of a second conductive type over of the first conductive type in the 
substrate, wherein the doped layer covers the interior wails of the trenches and the surface of the 
well region of the first conductive type in the substrate within the photosensitive area, and the 
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doped layer and the well region thereunder together form the photodiode (Figure 1C, reference 
107; column 3, line 26). 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Monica D. Harrison whose telephone number is (571)272-1959. 
The examiner can normally be reached on M-F 7:00am-3:30pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Davienne Monbleau can be reached on 571-272-1945. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Monica D. Harrison/ 
Examiner, Art Unit 2893 

mdh 

September 29, 2008 
/Davienne Monbleau/ 

Supervisory Patent Examiner, Art Unit 2893 



